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APPROPRI ATl ON BUDGET ACTI VI TY

R-1 | TEM NOVENCLATURE

RDT&E, Def ense- W de/ Appl i ed Research - BA2 Nucl ear Sustainnent & Counterproliferation
Technol ogi es; 0602715BR
CoST (In MIlions) FY 2001 |FY 2002 |FY 2003 | FY 2004 | FY 2005 |FY 2006 | FY 2007 Cost to
Conpl ete
Total 0602715BR Cost 310.7( 296.4 0 0 0 0 0| Real i gned
Project BB Snall Business |Innovative Research 3.0 3.7 0 0 0 0 0| Real i gned
Project BC Force Protection & Technol ogy 14. 6 6.2 0 0 0 0 0| Real i gned
Appl i cati ons*
Project BD Wapons Effects Technol ogi es** 59.8 90. 6 0 0 0 0 0| Real i gned
Project BE Testing Technol ogies & Integration 9.4 10.7 0 0 0 0 0| Real i gned
Project BF CP Qperational Warfighter 35.6 64.4 0 0 0 0 0| Real i gned
Support***
Project BG Nucl ear Operations 140.7 46. 3 0 0 0 0 0| Real i gned
Project BH System Survivability**** 47. 6 74. 4 0 0 0 0 0| Real i gned

*FY 2001 DERF Suppl enent al
**EFY 2001 DERF Suppl erent al
***EFY 2001 DERF Suppl enent al
****EY 2001 DERF Suppl enent al
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A. Mssion Description and Budget Item Justification

The m ssion of the Defense Threat Reduction Agency (DTRA) is to safeguard Anmerica and its
friends fromweapons of mass destruction (WWD) by reducing the present threat and
preparing for the future threat. This mssion directly reflects the National Mlitary
Strategy, supports the provisions of Joint Vision 2010 and is specifically directed by the
JCS in the Joint Strategic Capabilities Plan (Nuclear Annex). To achieve this m ssion,
DTRA has identified principal objectives along with strategies and tasks to ensure the
objectives are net. Three of these objectives are to deter the use of WWD, reduce the
present threat and prepare for the future threat. A focused, strong threat reduction
technol ogy base is critical to achieving these objectives. DIRA has taken the steps to
devel op this technol ogy base.

Thi s budget subm ssion provides the essential technologies to deter the use of WW and
prepare for the WWD threat. These technol ogi es can be grouped into two areas,
Counterproliferation (CP) technol ogi es and Nucl ear Sustai nnent technol ogi es and projects.

CP technologies to include antiterrorismw |l help DTRA prepare for the WWD threat and
support civil and mlitary response to WWD use. Nucl ear sustai nnment technol ogi es and
projects support the viability and credibility of the nuclear force as well as devel opnent
of survivability technology for Theater M ssile Defense and National Mssile Defense in a
nucl ear environment.

CP Technol ogi es:

The DTRA is the DoD focal point for progranms and activities to reduce the threats posed by
WWD proliferants. New, forward-thinking activities have been identified and prioritized
to support the DTRA m ssion and the DoD CP strategy for responding to the full spectrum of
crises and preparing now for an uncertain future. The CP prograns support national

gui dance, the DTRA strategic vision, and Service and CI NC operational custonmers. This
program el enment provides the innovative technol ogi es and concepts underpinning all CP
prograns.
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A.  Mssion Description and Budget Item Justification (cont’d)
Exam nation of existing U S./Allied capabilities to hold hardened, deeply buried
targets at risk; evaluation of capabilities against known or projected potenti al
targets; and eval uation of new technol ogi es for possible application agai nst known
shortfalls.
Targeting and Intelligence Cormunity (1 C) support to warfighters that provides
functional vulnerability assessnments of hostile foreign systens.
Devel opnent of WWD anal ysis and sinulation tools for the warfighter including target
pl anni ng and assessnent; hazardous materials transport and collateral effects
predi ction; consequence assessnent; and anti-terrorismforce protection.
Devel opnent and application of state-of-the-art nucl ear weapons effects nodels to
support nucl ear weapon stewardshi p and system hardness desi gn.
Devel opnment, inprovenents and test engineering for the unique DoD test and simulation
facilities (to include infrastructure) and enabling technol ogies that are used to
eval uate the inpact of hostile environnents from conventional, nuclear, and ot her
speci al weapons on mlitary or civilian systens or targets.
M ssion vulnerability assessnments of strategic U S./Alied systens |eading to
strategies for inproved survivability. Provides input to assessnent training prograns,
structural engineering designs and practices, comunications and information
operations, and security and WVD protective nmeasures to support sound m ssion
survivability, vulnerability mtigation, and collective protection principles. Five
dedi cated teans acconplish up to 30 assessnents per year.

Nucl ear Sust ai nnment :

The nucl ear sustai nnent program driven by the specific taskings of the National Strategy,
National Mlitary Strategy and the Joint Strategic Capabilities Plan, has two projects,
i.e., Nuclear Operations and System Survivability.
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A. Mssion Description and Budget Item Justification (cont’d)

Nucl ear QOperations devel ops and supports the National Nuclear M ssion Managenent Pl an;
Nucl ear and WWD Ener gency Response Capability; an enhanced WWVD consequence nanagenent
(CM capability to include a CM Advi sory Team (CMAT); nucl ear and WWD trai ni ng
expertise for DoD; surety risk and hazard anal yses; nucl ear planning systens; nuclear
deterrent option anal yses; technical support for Nucl ear Wapons Council (NAC) and
nucl ear C41 requirenents; and WWD threat mtigation anal yses.

The System Survivability Project devel ops sinulator technol ogy (nuclear, blast,
thermal, radio frequency (RF) propagation, and optical/infrared (IR background
effects), electronics technol ogy (radiation-hardened m croel ectronics, bal anced

el ectromagneti ¢ hardeni ng technol ogy, radio frequency threat reduction), assessnent and
protection technol ogy, and provi des technol ogy to support the Congressionally mandated
Nucl ear Test Personnel Review. These devel opnent areas directly support the

devel opment of survivable and reliable systens for the warfighter.

Toget her, the Counterproliferation Technol ogi es and Nucl ear Sustai nment projects conprise
a critical conponent of the ability of the Departnment to neet the technol ogy and
sust ai nnent chal | enges posed by the energing international environnent and the Nati onal
Mlitary Strategy. The coverage of the projects ranges fromcounter-terrorismthrough
conventional conflict through countering WWD threats to the maintenance of the national
strategi c nucl ear deterrent.

In addition, the Advanced Systens and Concepts O fice (ASCO devel ops and nai ntains an
evol ving anal ytical vision of necessary and sufficient capabilities to protect the United
States and allied forces and citizens from nucl ear, biological, and chem cal (NBC) attack;
and identify gaps in these capabilities and initiate progranms to fill them
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B. Program Change Sunmary

FY 2001 FY 2002 FY 2003

FY 2001 President's Budget Request(Feb 2000) 230.9 237.8 244. 7
FY 2002 Anended President's Budget Request(June 2001) 214.9 295.1 240. 1
FY 2003 President's Budget Request (Feb 2002) 310.7 296. 4 0*

*Moved to new program el ements

Change Sunmmmary Expl anation: Changes in FY 2001 fromthe FY 2001 President's Budget Request (Feb
2000) and FY 2002 Anended President's Budget Request (June 2001) are direct results of
Congressi onal enphasis in the areas of Nucl ear Wapons Effects, Discrete Particle Mthods,
Therm oni cs technol ogy, and funding for Counterproliferation Studies at the Monterey Center. These
Congressi onal adds are offset by Congressionally directed funding realignnments to nuclear
sust ai nment and counterproliferation technol ogy programefforts. Changes in FY 2002 fromthe

FY 2001 President's Budget Request (Feb 2000) and the FY 2002 Anended President's Budget Request
(June 2001) reflect funding received for efforts associated with a classified program ($98M. FY
2001 and FY 2002 reflect the transfer of $5Min each year to the Navy in support of BROACH. The FY
2002 columm also reflects the Departnent of Defense direction to increase funding of Zebra-Chip in
t he anpunt of $10M (FY 2001 $500K) and increase the level of funding in support of DITRA s
Terrorist Device Detection and Defeat efforts at an additional $5M fromthe FY 2001 funding | evel
In addition, FY 2002 reflects an addition of $60M -- the result of the new adm nistration's effort
to reenphasi ze the need for continued R&D and DoD s eval uation of how best to use additional R&D
funding. These funds will be used to accel erate and expand our capabilities to defeat hard
targets and devel op capabilities to utilize new thernobaric and energetic material technol ogy.
These funds will also be used to devel op advanced technol ogy for providing radiati on hardened

el ectronics to ensure the reliable operation of our mlitary forces and systenms in WD
environments. DoD has uni que needs for radi ati on hardened mnicroel ectronics that are net by
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everaging—conterectal—mecroetectronicproducts—TFhese—effortstoinproveour—capabitities—to
defeat hard targets, devel op understanding and tools to take advantage of new materials and to

i mprove survivability of active defense systenms will significantly inprove our capabilities.
Changes in FY 2003 fromthe FY 2001 President's Budget Request (Feb 2000) and the

B. Program Change Sunmary (cont'd)
FY 2002 Anended President's Budget Request (June 2001) are a result of a $1.8M Congressional add
for Discrete Particle Methods, $2.8M add for Thernobaric Warhead Devel opnent, and $1.5M add for
Radi ati on Hardened M croel ectronics as well as Congressional reductions amounting to $4.9M In FY
2003, this programelenent is being split into two new program el enents: WD Defeat Technol ogi es

and Strategi c Defense Technol ogi es.
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Project BB — Small Busi ness I nnovative Research (SBIR) — This project provides the neans
for stimulating technol ogical innovation in the private sector, strengthens the role of
smal | business in neeting DoD research and devel opnent needs; fosters and encourages
participation of mnority and di sadvant aged busi nesses in technol ogi cal innovation; and
i ncreases the commercial application of DoD supported research and devel opnent results.
These efforts are responsive to PL 106-554.

FY 2001 Acconpli shnents
Smal | Busi ness | nnovative Research ($3, 042K)
Supported the Small Business Adm nistration (SBA) National Direction by actively
seeking smal|l business contractors to performinnovative research.
Execut ed Agency-approved SBIRs.

FY 2002 Pl ans
Smal | Busi ness | nnovative Research ($3, 716K)
Support the Small Business Adm nistration (SBA) National Direction by actively seeking
smal | business contractors to performinnovative research.
Execut e Agency-approved SBIRs.

FY 2003 Pl ans
Fundi ng and activities realigned to Project BB in PE 0602716BR and 0602717BR
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Project BC — Force Protection and Technol ogy Applications - This project supports
Assessnent and Mtigation Technol ogi es, which conducts m ssion vulnerability assessnents
of strategic U S./Allied systens to facilitate the devel opnent of investnent strategies
for inproved survivability, to include nuclear command and control. This program al so
ensures that assessnent training prograns, engineering designs, and new construction
enbody sound force protection, vulnerability mtigation, and collective protection

princi ples. DTRA technol ogi es and expertise are applied to enhance U.S. capabilities
across the spectrum of the counterproliferation and force protection m ssions. These may
i ncl ude devel opnent of sensor technologies for initially identifying the consequences of
weapons of mass destruction (WVWD) through countering or protection against this threat.
Sone of the program s products and services include the Bal anced Survivability Assessnents
(BSA), the Smart Building programs strategic facility construction design and cost
estimates, vulnerability out-briefs and witten reports, overall vulnerability trend data,
Nat i onal and NATO conferences for Underground Facility Managers, and nulti-disciplined
techni cal engineering expertise support and the Congressionally mandated Therm onics
program (FYO1l only).

FY 2001 Acconpli shnents
Bal anced Survivability Assessnments ($6, 541K)

Conducted in conjunction with O%M fundi ng, twenty-three bal anced survivability
assessnents on DoD facilities as tasked by CINCs, the Joint Staff, and OSD Comrmand,
Control, Communications (C3I).

Continued integrated vulnerability assessnment of defense and critical national
infrastructure facilities.

Smart Bui | di ng Program ($5, 787K)

Conmpl eted the Smart Building (SB) retrofits for enhanced WVD protection to include:
Chem cal, Biological and Radiological (CBR) filtration, overpressurization, back-up
power supply, air |ocks and decontam nation stati ons.
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Proj ect BC — Force Protection and Technol ogy Applications (cont'd)

Compl eted the final phase of the software and equi pnent for the two consequence
assessnment centers — Unclassified for A ynpic Coordination Center, and C assified for
Joint Operations Center.

Col | aborat ed and conducted external and internal tracer gas tests.

Provi ded technical support to the Command Post and Field Training Exercises.

Initialized Operational Capability of integrated SB system

Conpl et ed an operational counter-WD cell within Joint Operations Center (JOC) for on-
site and reach-back technical support, and provide training as appropriate.

Conpl et ed assessnent of the counter WVMD integrity of the as-built JOC.

Ther m oni cs Program ($2, 300K)
Conti nued therm onics research and devel opnent
Continued m crom niature therm onics converter devel opnent

FY 2002 Pl ans
Bal anced Survivability Assessnents ($1, 835K)
Conduct bal anced survivability and integrated vulnerability assessnents on DoD
facilities as tasked by CINCs, the Joint Staff, and OSD/ C3l
Continue integrated vul nerability assessnent of defense and critical national
infrastructure facilities.
Smart Bui |l di ng Program ($4, 349K)
Finalize Operational Capability of integrated Smart Buil ding (SB) system
Provide on site technical support for special events.
Begin | essons | earned upgrade efforts.
Begi n deconmm ssi oni ng of SB system

FY 2003 Pl ans
Fundi ng and activities realigned to Project BC in PE 0602717BR
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Proj ect BD - Wapon Effects Technol ogies — This project provides for the devel opnent and
application of products and services to neet Wapons of Mass Destruction (WD) and ot her
speci al weapon effects challenges. This is acconplished using state-of-the-art science and
engi neering capabilities, including advanced first principles analysis, engineering
nodel i ng, simulation and networking technol ogi es, and precision | aboratory scale and field
testing capabilities (supported by Project BE-Testing Technol ogies and Integration). The
project integrates and applies these advanced capabilities to support decision making in
the face of rapidly evolving WWD threats in both mlitary and civilian sectors. Products
bei ng devel oped include WWD target planning and assessnent tools, WWD hazardous materials
transport and collateral effects prediction tools, tools and technol ogies used to mtigate
the effects of WVMD on facilities and peopl e, and consequence assessnent/nmanagenent tools
to evaluate and respond to WWD events. Additionally, this project devel ops the enabling
t echnol ogi es used to produce anti-terrorist/force protection tools. This project also
devel ops technol ogies to support force protection assessnents and forensic anal ysis of
terrorist events as well as advanced blast mtigation/retrofit techniques. Such tools
devel oped on this project are used to enable other projects including Project BC Force
Protection and Technol ogy Applications, and Project BF-CP Operational Warfighter Support.
Al so, they are nade available to civilian, anti-terrorism and di saster response support
or gani zati ons.

This project also maintains the capability to address nucl ear weapon effects
probl enms. This involves devel opnent and application of state-of-the-art nucl ear weapon
effects nodels to DoD for survivability, operability, and enploynent planning
applications. In addition, the project maintains a national archive of nuclear
phenonenol ogy, involving perishable nuclear test data and expert interpretation, weapon
effects nodel s that encode our know edge base, and a nodern conputer-based architecture
for retention and access to such archives. These capabilities are used in direct support
of the warfighter and are used to enable other projects including Project BG Nucl ear
Operations and Project BH System Survivability.
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Proj ect BD - Wapon Effects Technol ogies (cont'd)

hi gh band-w dt h conmuni cations required for direct support to the warfighter. This
service enables the application of state-of-the-art first principles nodels to WD
probl ens and supports the devel opnent of inproved nodels and mgration to advanced
conputing architectures.

In addition, this project includes funds for which the Departnent of Defense has
provided direction to DITRA, to initiate a new subproject known as Z-Chip (also referred to
as the Study of Conceptual DoD Health Surveill ance and Bi odefense System). These funds are
to be used to initiate devel opnent of the next-generation chip-based m cro-sensor array
pat hogen detection technol ogy and denonstrate the capability to fuse patient point-of-care
data using health surveillance software. The systemutilizes diagnosis in the early stages
of di sease when patients present respiratory synptons to identify the threat agent and to
reconmend appropriate prophylaxis and treatnent.

Also included in this project are civilian salaries required to directly support the
devel opment of products and services provided by this project. Additionally, this project
cont ai ns resources added by Congress for the Monterey Center for Counterproliferation
St udi es.

As part of the Secretary of Defense's recent Strategic Review, additional funds of
$60M wer e added to: begin devel opnment of the capability to defeat a broad spectrum of
bi ol ogi cal threat agents, devel op nuclear effects and output nodels and precision
lethality tools for warfighter/CI NC and service acqui sition programoffice support, and
begin efforts to assess nucl ear test readi ness.

FY 2001 Acconpli shnents
Targeting Support ($9, 128K)
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Reteased—Munitions Ef fects—Assessnent—(MEA) 40w ndows based—weaponeering ptanning

tool (MEA 3.1) is a validated tool for the Joint Munitions Effects Manual (JVMEM for
attacking tunnel facilities.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)

Rel eased | MEA 4.1 that includes the followi ng capabilities: an interface to HPAC 4.0,
t he Gui ded-Wapon Trajectory Software (GMS), and nultiple hit/nultiple crater
al gorithm (Common Layer Cratering Library).

Performed verification & validation testing to submt an accreditation support package
to the Joint Technical Coordinating Goup for Minitions Effects (JTCG ME) to obtain
accreditation.

Conpl eted precision tests for validating Lethality/Vulnerability (L/V) nodels that are
used in the Integrated Minitions Effects Assessnent (I MEA).

Compl eted tests on Fornmer Gernman Denocratic Republic Command, Control, Conmunicati ons,
and Intelligence (C31) equi pmrent and devel op functional defeat nodel.

Conduct ed precision tests on reinforced concrete and nasonry walls and steel deck
sl abs, and integrate engineering |l evel nodels into MEA

Devel oped multiple shot wall damage al gorithns for MEA 5.0.

Integrated the initial set of weaponeering tools into the Integrated Target Pl anning
Tool Set (ITPTS 1.0). Assured conpatibility with the Defense Intelligence Agency
(DI A) ATHENA dat abase and the JCS/J2T Joi nt Targeti ng Tool box.

Upgraded structural response and ground-shock propagati on nethodol ogi es for G ound-
Shock Vul nerability Number (GVN) | nprovenent.

Phenonenol ogy and Advanced Conputing ($20, 164K)

Conpl et ed non-i deal airblast phenonenol ogy update in direct response to request of U S
Arny, by initial distribution of PC airblast code.

Conpl et ed devel opnent of the EMP (El ectromagnetic Pul se) targeting nodels for Strategic
Command ( STRATCOM) .
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Par-tialty conpteted devetoprment—of the STRATCOMC4—Assessnent—Tootset—( STRATCAT)—and
transferred the version of the tool to STRATCOM

Began t he phase-out of the G aybeard nuclear test data review and archival on airblast,
cratering & ejecta, dust & fallout, electronics interaction, and bi ol ogi cal effects.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)

Provi ded scientific and technical information services and products as the DOD w de
repository for test photos, filns, data, test records, and other information
products.

Conti nued revi ew and archiving of perishable nuclear environnental radiation, therno-
mechani cal, and el ectromagnetic test data.

Conti nued conput ati onal support by providing annual support for the Scientific
Comput i ng Comruni cati ons Network and mai ntain H gh Performance Conputing (HPC)
equi pnent for the DTRA Tel egraph Road Data Center, such as increased nenory and
additional Central Processing Units (CPUs) to extend the life of existing systens and
enabl e themto accommodat e additi onal workl oad from deconm ssioni ng of ol der vector
machi nes.

Provi ded classified access capabilities for the DTRA Tel egraph Road Data Center.

Conti nued support of National M ssile Defense/ Theater Mssile Defense with detail ed
nucl ear phenonenol ogy and analysis to aid in the devel opment of nodels of system
operation in nuclear environnments.

Conmpl eted detailed first principle upgrade of EMP tools to include Source Regi on EMP
(SREMP) Tool sets.

Compl et ed detail ed benchmark cal cul ati ons of delivery systeminpact on nucl ear weapon
out put spectrum

Initiated upgrade of high/low altitude nuclear environnment to assess nucl ear effects on
mlitary system design.
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Provided—initiat—upgradefor—ground—shock predictionnethodotogiresutitized by BrA—and
STRATCOM for the G ound Shock Vulnerability Systemused in Strategic |Integrated
Operational Plan (SIOP) planning.

Publ i shed and distributed Nucl ear Weapon Ef fects textbooks.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)
Hazard Prediction and Assessnment Capability (HPAC)/ Consequence Assessnment Tool Set (CATS)
($11, 126K)

Del i vered HPAC 4.0 to STRATCOM JFCOM and other CINCs. |Incorporate nucl ear weapons
acci dent nodul e, NBC nessagi ng capability, mssile intercept nodul e, snoke and
obscurants nodule, and initial urban transport capability.

Conpl et ed devel opnent of hi gh-resol ution probabilistic weather capability necessary for
target planning of WWD facilities to support the warfighter.

Del ivered CATS 4.6 to JTF-Civil Support, JFCOM and other CINCs and civil support first-
responders, such as National Guard WWD Civil Support Teans and state energency
operations centers.

Ext ended casualty estimation to chem cal and biol ogical warfare agents, nmatching
current nuclear effects casualty estimation.

Compl eted initial devel opnent of industrial hazardous material source term nodeling for
HPAC.

Eval uat ed urban nodeling capability at 2001 Presidential |nauguration using the HPAC
and new urban sub-nodels in concert with Joint Forces Comrand (JFCOV)

Provi ded counter-terrorism planning and urban transport and di spersion nodeling
capability for joint DoDl DoE support in preparation for Salt Lake City Wnter

A ynpi cs.
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Conpteted—verification—and vatidation—efforts between—existing DOEand DFRAtransport
and di spersi on codes.

Provi ded col |l ateral effects, consequence assessnent anal yses, and reachback techni cal
support for all HPAC and CATS applications to Joint Staff (J2-Targeting), JFCOM (JTF-
Cvil Support), CENTCOM and EUCOM in response to exercises and conti ngency
oper at i ons.

Advanced Systens and Concepts O fice (ASCO ($6, 567K)

Resear ched nucl ear, chem cal, and biol ogi cal weapon threats and responses.

Surveyed prospects for nuclear proliferation as well as its inplications for deterrence
and other tools of coercive threat nmanagenent.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)

Assessed the utility of preventive threat reduction, that collection on non-coercive
tools ranging fromreciprocated unilateral action to orchestrated international
agr eenent s.

Assessed the feasibility of a DoD Health Surveillance and Bi odefense System (Z-Chip);
st udi ed advanced chem cal and bi ol ogi cal operations in contam nated environnents;
eval uated efforts to enhance attribution in bio-weapon attacks (bio-forensics);
supported National Acadeny of Sciences study of bio-detector technol ogy; assessed
the relative lethality of mssile-delivered nuclear, chem cal, and biol ogica
muni tions, WVMD-related training scenarios, and approaches to food supply assurance.

| nfrastructure ($8, 787K)

Provi ded for paynent of civilian salaries.

Mont erey Center for Counterproliferation Studies (%$4, 000K)

Congressional |l y added fundi ng

FY 2002 Pl ans
Targeting Support ($17, 777K)
Develop initial Battle Damage Assessnent (BDA) program and begin BDA tool software
requi renent specifications (SRS) and software program specification (SPS).
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Conptete devetopnent—of MEA S5 O0—and+TPTS 2.0 to support—the finat—CP2-ACTD
denonstration DI POLE ZODI AC and t he tunnel defeat denopnstration

Perform high-fidelity anal yses and precision tests to produce blast mtigation and
retrofit criteria for use in joint Blast Effects Estinmati on Mdel.

Conmpl et e devel opnent of a high fidelity, physics-based conmputer code for DoD Hi gh
Per f ormance Conputing Program capabl e of generating reliable data for
| ethality/vul nerability nodel devel opment for WWD counterforce applications.

Begi n devel opnent of the capability to defeat a broad spectrum of biol ogical threats
(dry/wet spores, viruses, toxins). Establish relationships between weapons concepts,
their effects and biological threat agent vulnerabilities.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)

Ref i ne basel i ne two-di nensional Discrete Particle Mdel that was devel oped in FYOl into
a full three-dinensional nodel capable of addressing problens associated with extrenme
(bl ast/shock) | oading of reinforced concrete structures.

Phenonmenol ogy and Advanced Conputing ($28, 713K)

Provi de online (password protected) scientific and technical information services and
products as the DoD-wi de repository for test weapon effects photos, filns, data, test
records, and other information products.

Compl ete archiving of perishable nuclear environnmental radiation, thernomechanical, and
el ectromagnetic test data.

Provi de support for Scientific Conputing Comuni cations Network and Hi gh Perfornmance
Computi ng (HPC) equi pnent, an enabl er of weapon effects research and prediction.

| mprove simulation of high altitude regime nuclear burst effects inportant for National
M ssile Defense (NVD) to provide inproved prediction of debris |ocation and energy
deposition, critical paraneter for NVD operability.

Conti nue educational sem nars on the use of nuclear prediction tools for application to
Ballistic Mssile Defense Ofice (BVDO and conmuni cations systens.

Begin integration of nuclear weapon disturbed environnents into space weat her program
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Conptetehostiteenvironnent—(nuctear—interceptor—output)—defintiron—for—reentry body

upgr ade program

Begin to devel op and apply nodern ground shock phenonenol ogy prediction tools and
val i dation dat abases for Deeply Buried Targets.

Cenerate nucl ear weapons out put fromthreat weapons (Red Book) using high-perfornmance
conput ers.

Provi de support to STRATCOMin the field of nuclear phenonenol ogy and associ ated tool s
to include upgrade to the Integrated Nucl ear Conputational Aids, devel opnent of an
El ectromagnetic Pul se (EMP) Vul nerability Nunber Engagenent Tool, and responding to
guestions on space and EMP environnents.

Provi de high-altitude nuclear effect (HANE) data for the National M ssile Defense
Program

Proj ect BD - Wapon Effects Technol ogies (cont’ d)
Assess reduci ng underground test readiness fromthree years to three nonths, resolve
safety issues and denonstrate resol ve.
Hazard Prediction and Assessnment Capability (HPAC)/ Consequence Assessnment Tool Set (CATS)
($15, 650K)
Deliver HPAC 4.0.1 to JFCOM STRATCOM EUCOM and ot her CINCs and service organi zations.
| ncorporate industrial hazardous material source with human effects, airborne
chem cal reaction and deflagration effects and integrated urban transport.
Del i ver HPAC- CATS (Nucl ear) prototype for testing to STRATCOM
Del i ver CATS- JACE web- based consequence assessnent software to JFCOM and ot her primary
and support CINCs in buildings due to infiltration and in-the-building rel eases.
Devel op initial high-resolution weather forecasting nodel to incorporate nesoscale
nmet hodol ogi es fromthe Navy, Air Force, Colorado State University, and DIRA.
Conti nue devel opnent of urban transport and di spersion nodeling capability through
col |l aboration with United Kingdom and scal ed testing.
Provi de counter-terrorismsupport and urban transport and di spersion nodeling
capability for joint DoD/ DCE support during designated special events.
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Advanced—Systens—and—Concepts O fce(ASCO—($8,036K)

Comm ssion and performa wide array of study efforts to address areas of force
protection and operations; honel and defense and countering terrorist attacks;
strategic issues; and other unconventional threats and vulnerabilities.

Conpl ete studies on a chem cal weapon next generation agent assessnent; assess
casualties for a nmultilayer biological defense; conduct gane theory applications to
of fense-defense strategies; continue studies of advanced chem cal and bi ol ogi cal
threats and operations in contam nated environnments; and further devel op the
conceptual plan for an integrated national bio-forensics capability.

Acconpl i sh broad spectrum WWD intelligence collection gaps and needs assessnent.

Zebr a- Chi p ($10, 000K)
Val i date bi o surveillance software/ network point-of-care capability.

Proj ect BD - Wapon Effects Technol ogies (cont’ d)
Denonstrate PCR-based initial operational capability for point-of-care pathogen
det ecti on.
Devel op and denonstrate DNA-based nulti-agent biological detection chip.
Devel op and denonstrate anti-body-based nulti-agent biological detection chip.
I nfrastructure ($10, 465K)
Provide for paynent of civilian salaries.

FY 2003 Pl ans
Fundi ng and activities realigned to Project BD in PE 0602716BR
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Project BE = Testing Technotogies and tntegration—= This project—providesa unique

national test-bed capability for Wapons of Mass Destruction (WD) facility
characterization, weapon-target interaction, and WWD facility defeat for various types of
test/denonstration functions to respond to operational needs. The project devel ops,

provi des and mai ntains test-beds used by the DoD, the Services, the CINCs and ot her
federal agencies to evaluate the inplications of WWD, conventional, and other speci al
weapon use against U S. mlitary or civilian systens and targets. This project |everages
fifty years of testing expertise to investigate weapons effects and target response across
t he spectrum of hostile environnments that could be created by proliferant nations or
terrorist organi zations with access to advanced conventi onal weapons or WWD (nucl ear,

bi ol ogi cal and chem cal). Specific progranms supported by this project include: (1) Hard
Target Defeat (HTD); (2) Anti-terrorism (AT); (3) CP Counterforce Advanced Concept
Technol ogy Denonstration (ACTD); and (4) Special Operations Forces (SOF). This project

mai ntains testing infrastructure to support warfighters, other governnent agencies, and
friendly foreign countries testing requirenments on a cost reinbursable basis. This
project also develops strategy and planning for a WWD test-bed infrastructure focusing on
nucl ear, biological, and chemcal facilities, and the hard and deeply buried facilities in
which activities are often |ocated. The project provides support for full and sub-scale
tests that focus on weapon-target interaction wth fixed soft and hardened facilities to
i ncl ude aboveground facilities, cut-and-cover facilities and deep underground tunnels.
Specific activities include testbed design and construction, instrunentation and data

col l ection, test coordination and execution, and post-test analysis and docunentati on.
This project directly supports Projects BC, BD, and BF, and, in PE 0603160BR, Project BJ
and BK

FY 2001 Acconpli shnents
Test-Bed Operation and Support ($6, 968K)
Supported broad custoner base including friendly foreign nations in the conduct of weapon-
target interaction and WWD def eat tests.
Provided an inventory of unique targets, infrastructure support, and expertise for
conduct of mmjor integrated test prograns, including instrunmentation maintenance,
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Proj ect BE — Testing Technol ogi es and I ntegration (cont’d)
gauge installation, data recording, source diagnostics, environnental support, safety
support, experinment installation, experinment fielding, and test fielding. Specific
WVWD (nucl ear, biological and chem cal) prograns supported by this project included
HTD and CP ACTD.

The nunber of tests supported this year were 11 for CP2 ACTD, 8 supporting
antiterrorism 5 supporting tunnel defeat and 10 supporting general R&D Service
requi renents and general know edge base enhancenent. Approximately 10 tests were
maj or ACTD Denonstrati ons.

Fi el d Support ($991K)

Conti nued to provide infrastructure support for mai ntenance of governnment vehicles,
transportation of equi pnent, comunications, utilities for facilities, rental of
facilities, supplies, custodial service, and procurenent of equipnent in support of
t est execution.

Nevada Test Site (NTS) Environnmental Renedi ation ($842K)

Conti nued systematic environnental assessnent and renedi ation on the tunnel conpl exes
at NTS for which DTRA is responsible.

Devel oped Corrective Action Plan for N-tunnel nuck pile and Corrective Decision
Docunent for T-tunnel nuck pile.

Si mul at or Technol ogy ($600K)

Mai nt ai ned Large Bl ast Thermal Sinulator (LB/TS)in a caretaker status, which included
one systens test to assure the operational status of the device.

Devel oped a design package for nodification of the nitrogen driver tube section to be
repl aced with conpressed air.

FY 2002 Pl ans
Test - Bed Operation and Support ($8, 665K)

Continue to provide unique national test-bed capabilities for weapon-target interaction

and WMD prograns. Expect to support 5 major CP2 ACTD denonstrations, 15 Hard Target
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Defeat—denonstrations, 6 antiterrorisminfornationtestsand—10—generat—phenonenotogy
tests.

Project BE — Testing Technol ogi es and Integration (cont’d)

Provide an inventory of unique targets, infrastructure support, and expertise for
conduct of mmjor integrated test progranms, including instrunmentation naintenance,
gauge installation, data recording, source diagnhosis, environnmental support, safety
support, experinment installation, experinment fielding, and test fielding.

Field Support ($1,461K)

Continue to provide infrastructure support for maintenance of government vehicles,
transportation of equi pnent, communication, utilities for facilities, rental of
facilities, supplies, custodial service, and procurenent of equipnent in support of
t est execution.

Si mul at or Technol ogy ($590K)

The original Large Blast and Thermal Sinulator(LB/TS) will receive the foll ow ng
upgrade: Driver tube section and end caps are being nodified to be used with comon
conpressed air rather than the nitrogen driving gases used in the past. This should
allow a nore i nexpensive test with the sane fidelity.

Conti nuation of LB/ TS in caretaker status.

FY 2003 Pl ans
Fundi ng and activities realigned to Project BE in PE 0602716BR
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Project BF = CP Operationat —Warfighter—Support——Thrs project—wti—providetargeting and

Intelligence Comunity (IC) support, exercise CP technol ogies and products wth the users,
devel op DoD conpliant sinulations that exploit CP nodels for target planning and
collateral effects prediction, and denonstrate CP capabilities in operationally realistic
environnents. The technical approach is to integrate technol ogi es devel oped in other CP
projects, to conduct a full spectrumof tests to verify capability enhancenent, to expose
custoners to these capabilities in exercises, warganmes and denonstrations, to integrate CP
technol ogies into custoner operations, and to support use of these capabilities during
contingency operations. This project focuses on four thrusts that support outside
custonmer requirenents. The four thrusts are a Hard Target Defeat (HTD) program a Wapons
of Mass Destruction (WD) Assessnent and Anal ysis Center (WWDAAC), Nuclear Infrastructure
Threat Reduction (NI TR), and Commanders-in-Chief (CINC) Planning Support. The CP
Operational Warfighter Support project provides the bridge between the CP technol ogy base
and operational community needs. The overall project goal is to support the Joint Chiefs
of Staff (JCS), the warfighting CINCs and Servi ces/agenci es engaged in countering WD
threats and to protect the U S. and its allies against mlitary or terrorist use of WWD.

Hard Target Defeat Program The United States and its allies face a grow ng threat
related to critical mlitary targets hidden within and shiel ded by hardened, deeply buried
tunnel conpl exes. These conpl exes may house bi ol ogi cal / chem cal / nucl ear weapons
production or storage facilities; comrand, control, and conmmunications facilities; and
theater ballistic mssiles and their transporter-erector-launchers (TELS). An objective of
this project is to examne the existing U S. and Allied capabilities to hold hardened,
deeply buried tunnel targets at risk, thereby defining a current perfornmance baseli ne.

Any deficiencies will be identified and the ability of planned systens to address these
deficiencies will be assessed. Finally, new technol ogi es needed to mtigate renaining
shortfalls will be evaluated as candi dates for new hard target defeat acquisitions.

Activities respond to warfighting requirenments derived fromthe Hard and Deeply Buried
Target Defeat Capstone Requirenents Docunment, and to the RDT&E priorities of the Ofice of
t he
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Proj ect BF — CP Operational Warfighter Support (cont’d)

Under Secretary of Defense for Acquisition, Technol ogy and Logistics (OUSD(AT&L)). Funds
added as a result of the Secretary of Defense strategic review for FYO2 are being used to
devel op technologies identified in the Hard and Deeply Buried Target Defeat Science &
Technol ogy Pl an.

Targeting and | C Support, part of Hard Target Defeat, provides functional
vul nerability assessnents of hostile foreign systens in support of warfighter and IC
requirenents. It assists the CINCs and IC in target planning against hard and deeply
buried facilities. The assessnents | everage databases, nethodol ogi es, and technical
expertise devel oped during Bal anced Survivability Assessnents (PE 0602715BR, Project BQC)
Details of specific individual assessnents are classified.

This project focuses weapon/target interaction and target planning tool technol ogy
base efforts conpleted in Project BD on tunnel applications. The program depends on test
pl anni ng and execution support from Project BE. Products fromthis project are
transitioned to PE 0603160BR, Project BK for Conmmand, Control, Conmunications, and
Intelligence (C31) facility denonstration and the Thernobaric Wapon (TW denonstration.
Efforts in this program provide part of the technol ogy base needed for
counterproliferation activities conducted in other DoD prograns.

WWD Assessnent and Anal ysis Center. The WWDAAC provides the warfighter with the
capabilities and understanding for countering the use and effect of Wapons of Mass
Destruction (WWD) through the advancenent of sinulation technol ogy, assessnent of
operational inpact, and the devel opnent of collaborative capabilities. Specifically, the
WVDAAC: 1) devel ops advanced sinulations fromfirst-principles physics nodels produced in
other projects in this program el enent (extensively Project BD). WDAAC personnel provide
an interface between DITRA nodel devel opers and the weapons effects sinulation conmunity to

R-1 Shopping List - Item No 21- of 21-137
Exhi bit R-2, RDT&E Budget Item Justification




RDT&E BUDGET | TEM JUSTI FI CATI ON SHEET (R 2 Exhi bit) DATE  February 2002

APPROPRI ATl ON BUDGET ACTI VI TY R-1 | TEM NOVENCLATURE
RDT&E, Def ense- W de/ Appl i ed Research - BA2 Nucl ear Sustainnent & Counterproliferation
Technol ogi es; 0602715BR
ensure neximumutt ity of DTRANnodets i n—distributedinteractive sinutations—through

conpliance with H gh Level Architecture (HLA) standards and protocol s.2) The WWDAAC uses

Proj ect BF — CP Operational Warfighter Support (cont’d)

t hese advanced sinulations to assist the warfighter in quantifiably assessing operational
theater plans and post-attack warfighting effectiveness and to develop alternatives to
mtigate the effects of WWD. 3) The WWDAAC devel ops and adapts capabilities to project

i nformation through advanced vi sualization techniques and to facilitate coll aboration at

w dely dispersed | ocations. Commercial and governnment devel oped technol ogi es are sel ected
and proven in a research environnent, and then transitioned to the DITRA Operations Center
and/ or other warfighter custoners. 4) The WWDAAC provides warfighters and first responders
with ready access to mature conputer nodels, WD dat abases and expert field assistance and
training. The end result is to provide nore realistic nodels and sinulations of the
effects of WWD for use in training, analysis, experinentation, and acquisition. Mdels and
simulations will support the fielding of joint and service M&S system devel opnents (e.g.,
Joint Sinulation System (JSIMsS), Joint Mdeling and Sinulation System (JMASS), Joint
Warfare System (JWARS)) .

Nucl ear Infrastructure Threat Reduction (NITR) Program The N TR programis desi gned
to provide the National Command Authority (NCA) and conbatant comands a coordi nat ed
capability to deny critical nuclear weapon production, processing, fabrication and storage
capability of an adversary, mnimze collateral effects, and support consequence
managenment of nucl ear accidents/incidents within the conbatant commander's area of
operations (AOR). N TR technol ogi es include pre-attack planning, target response and
collateral effects prediction; a variety of radionetric and nucl ear sensors for facility
damage and col |l ateral effects assessnent; and strategies to ensure structural danage to
targeted conponents and mtigate damage to surroundi ng conponents. Additionally, this
program wi || enhance our ability to predict the consequences of terrorist action against
accidents in nuclear facilities. The program depends on test planning and execution
support from Project BE
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EHNCPHanning—Support.—This—activity devetops nodeting—and—sinutation—toots—and
applies themto support warfighters in devel opnent of war plans. It produces

Project BF — CP Operational Warfighter Support (cont’d)

t heater and canpaign | evel simulation. These tools are used in a program called War

Pl anni ng Support (WPS) to assess/analyze war plans or to evaluate the benefits of new
technol ogy on inproved warfighter efficiency and effectiveness. Two tools currently being
devel oped are the Integrated Theater Engagenent Mddel (I TEM and the Synthetic Exercise
Envi ronnment ( SEE)

FY 2001 Acconpli shnents
Hard Target Defeat Denonstrations ($10, 330K)
Conduct ed functional defeat denonstrations using current inventory weapons on the full-
scale sinmulated m ssile operations tunnel facility #1 at the Nevada Test Site (NTS).
Determ ned reconstitution time for functional defeat attacks on m ssile operations
facilities (tunnel facility #1).
Compl et ed construction of the NTS tunnel facility #2 to be used for functional defeat
denonstrations of tunnel facilities housing C3l functions.
Started installation of equi pment necessary for functional defeat denonstrations on the
C3l tunnel facility #2 at NTS.
Hard Target Defeat Technol ogy ($14, 526K)
Conti nued devel opnent and validation of renpote site geol ogic characterization
t echnol ogy.
Conduct ed geol ogic material properties tests for the NTS tunnel facility #2.
Conti nued functional characterization and nodeling of C3I and WWD tunnel facilities.
ldentified mssion critical equipnent and vulnerabilities for C3l tunnel facilities.
Conti nued penetration testing for rock and damaged concrete focusing on nmultiple
attacks on the sane ai npoint.
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Continued—advanced—weapon/ paytoad—testing to dentify and—quantify defeat—rmechanisns
and eval uate effectiveness for C3I and WVD tunnel facilities.

Conti nued devel opnment of i nproved/ new weapon and target interaction nodels addressed in
Project BD under munitions effects assessnments to include in-tunnel equipnment
response, and reconstitution for C3I and WD tunnel facilities.

Project BF — CP Operational Warfighter Support (cont’d)

Conti nued support for other DoD and mlitary service hard target defeat-rel ated
activities.

Conti nued placenment and integration of targeting nodels into automated weaponeering
t ool s.

Conti nued eval uation of signatures for hard target defeat applications.

Conti nued targeting and I C support by conducting assessnents of hostile facilities
based on JCS and CINC priorities. Details are classified.

WWD Assessnent and Anal ysis Center ($8,573K)

Transfornmed high fidelity, physics-based nodels and dat abases into a flexible and
extensi ble framework for providing credible virtual targets including associated
weapon effects, target responses, and induced environnents. Integrated the resulting
systeminto the Wsconsin Air National Guard Training Range at Volk Field to provide
realistic, repeatable, non-destructive training for air-to-ground attack crews.

| mpl emrent ed DoD Hi gh Level Architecture (HLA) requirenents for the Operational Milti-
scal e Environnment nodel wth Gid Adaptivity (OVEGA) and Hazard Prediction and
Assessnent Capability (HPAC) 4.0 enabling the use of these nodels in DIRA and ot her
government sinulations to include Joint Warfare Systens (JWARS), Joint Sinulation
Systens (JSIMS), Joint Sem -autonmated Forces (JSAF), etc.

Conpl et ed a Weapons Effects Federation Object Mdel for integration of blast and
penetrati ng weapon codes in nuclear, biological, chem cal, and radi ol ogi cal
envi ronnent s.

Conti nued to support research and devel opnment of WWD sinulation activities within
critical programs such as JWARS and JSIMS by devel oping tools that will anal yze
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effects—of Wb weapons froma singte=weapon, detaitedview toa theater=wde,

aggregate vi ew.

Conti nued techni cal and advanced simnul ati on support to Cl NC- sponsored exercises
wor | dwi de and consequence anal ysis support for National Special Security Events,
exerci ses, and war ganes.

Project BF — CP Operational Warfighter Support (cont’d)
Conti nued research into high-speed data connectivity for operational and research and
devel opnment custoners including the use of Defense Information Systens
Net wor k- Leadi ng Edge Services (DI SN-LES) and Cl NC21 ACTD advanced conmuni cati on
connectivity for warfighting CINCs with nmultiple renote users and depl oyed teans.
NI TR Col | ateral Effects ($1, 538K)
Devel oped target planning tool architecture design, software devel opnent docunentation
pl an and verification and validation plan.
Devel oped and integrate generic enrichnment and reprocessing facility nodel with fault
tree and vulnerability nodeling into prototype targeting tool.
Devel oped integration plan for prototype tool into Minitions Effects Assessnent tool.
Devel oped weapon storage facility nodel to include vulnerability and collateral effects
characteristics.
Devel oped nucl ear conponent fragility nodeling and testing plan.
Transferred nucl ear aspects of collateral effects to Project BD
NI TR Syst ens Assessnent/\Wapons ($575K)
Identified and assess weapon system el enents that enhance the capability to attack and
defeat NNTR related targets in virtually any weather with m ninmum col |l ateral effects
| dentified and assess nucl ear, radionetric and other sensors and sensor fusion
strategies that facilitate pre-strike planning, attack, and post-stri ke damage and
collateral effects assessnent of NITR rel ated targets.
Docunented results and concl ude systens assessnents.
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FY 2002 Pl ans
Hard Target Defeat Denonstrations ($13, 360K)
Compl ete installation of equi pment necessary for functional defeat denonstrations on
the C3I tunnel facility #2 at NTS.
Conduct sinmulated C3I operations at the NIS tunnel facility #2 to support
si gnat ur e/ sensor eval uati ons.

Proj ect BF — CP Operational Warfighter Support (cont’d)

Initiate functional defeat denobnstrations using advanced weapon concepts on the C3l
tunnel facility #2 at NTS.

Construct tunnel portal test facilities at Wiite Sands M ssile Range (WBMR) to eval uate
operational tactics and standoff weapon systens prohibited at NTS.

Hard Target Defeat Technol ogy ($37, 359K)

Conti nue devel opnent and validation of renote site geol ogic characterization
t echnol ogy.

Devel op functional characterization nodels of C3I and WVWD tunnel facilities.

Identify mssion critical equipnment and vulnerabilities for WWD tunnel facilities.

Conti nue penetration testing for rock and danmaged concrete focusing on nultiple attacks
on the same ai npoint.

Conti nue advanced weapon/ payl oad testing to identify/quantify defeat nechanisns and
eval uate effectiveness for C3I and WWD tunnel facilities.

Conduct devel opnment and lethality testing of a classified weapons concept for C3l
tunnel facilities.

Devel op i nproved weapon/target interaction nodels to include the response of critical
C31 and WMD equi pnent to advanced payl oad environnents.

Conti nue support for other DoD and mlitary service hard target defeat-rel ated
activities.
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Devetop—structural—and—functional—battte damage assessnent—for—€C3t+—and—Wb—tunnet
facilities, for incorporation into the Miunitions Effects Assessnent (MEA) tunnel
nodul e.

Conti nue eval uation of signatures for hard target defeat applications.

Initiate devel opnment of a functional defeat capability to assure critical conponent and
network centric kills for targets invul nerable to physical defeat.

Assess ground shock and tunnel blast lethality issues to determ ne mninmumcoll ateral
effects application of nuclear weapons agai nst hard targets.

Initiate devel opnment of an advanced payl oad for inproved lethality to address hard and
deeply buried target problem

Project BF — CP Operational Warfighter Support (cont’d)

Initiate devel opnent of high-payoff novel explosive concepts using advanced energetic
materials to enabl e defeat of targets currently invul nerable to weapons sol utions.

Accel erat e devel opment of a thernobaric payl oad optim zed for hard and deeply buried
targets and WWD agent kill applications.

Continue targeting and intelligence community support by conducting assessnents of
hostile facilities based on JCS and CINC priorities. Details are classified.

WWD Assessnent and Anal ysis Center ($8,987K)

Denonstrate a Wapon Effects Federati on Object Mdel (WE FOM i ncorporating physics-
based nodel s and dat abases of targets, weapons, and post-strike effects. Conti nue WD
nodel ing interface definition for JSIMS5, JWARS, and JMASS. Support the USIJFCOM
M || enni um Chal | enge exerci ses.

Conpl ete integration of urban di spersion nodel into web-enabl ed Wapons Anal ysi s
Lethality Tool Set. Begin follow on Joint Wapons Effects Analysis Tool Set.

Begin Airbase Effects Assessnent for Chem cal and Bi ol ogi cal Wapons.

Denonstrate utility of weapon effects sinulations for DITRA weapon effects testing for
bot h pl anning and post-test anal ysis.
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Penonstrate utitity of HtA federations i n Wb effects sinutation—for—Mttennium

Chal | enge ' 02.

Denonstrate utility of G obal Broadcast System a DoD one-way broadband transn ssion
system for WWD consequence managenent support during M1l ennium Chal |l enge ' 02.
Continue joint efforts to develop high-fidelity physics-based nodel s and dat abases of
targets, weapons, and post-strike effects that support real/near-real tine view ng of

dynam ¢ weapons effects in a simulated environnment to include the effects of WD,
conventional weapon effects, and 3D visualization of target.

Conti nue research and devel opnent of coll aborative tools to ensure effectiveness and
conpatibility with the custonmer by devel opi ng and denonstrating to warfighters and
first responders portabl e autonmated access capabilities to DTRA products using
advanced CI NC21 ACTD conmuni cati on technol ogi es and know edge managenent.

Proj ect BF — CP Operational Warfighter Support (cont’d)
Conti nue exercise participation (CINC 21 ACTD, Fleet Battle Management Experinments, US
Forces Korea U chi Focus Lens), training, and devel opnent of VWWD i nformation
resour ces.
CI NC Pl anni ng Support ($4, 721K)
Produce Synthetic Exercise Environnment (SEE) database and cartographic products for
Al M NG FI ST 2002 exerci se.
| dentify SEE upgrade tasks through SHAPE Users G oup
| mpl emrent SEE Atlantis digital terrain mappi ng enhancenents.
Conduct SEE followon feasibility study.
| dentify upgrade tasks for Integrated Theater Engagenent Mdel (ITEM to neet custoner
requirenents.
Conmpl ete War Pl anni ng Support (WPS) to SHAPE
Conti nue phased WPS t o MARFOR/ CPF ( USPACOVM), CNE (USEUCOM), and USCENTCOM
Respond to anticipated WPS requirenments for USFK/ CFC
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Continue WPS—to the Commanding General—32nd—AAMDE wth—conptetion—of newy—integrated

Theater M ssile Qperations Canpai gn Pl an Met hodol ogy for USFK/ CFC, and transitioning
applications to USCENTCOM Area of Responsibility (AOR) requirenents.

FY 2003 Pl ans
Funding and activities realigned to Project BF in PE 0602716BR
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Project BG — Nucl ear Operations — These prograns directly reflect the National Mlitary
Strategy, support the provisions of Joint Vision 2010, and are directed by the JCS in the
Joint Strategic Capabilities Plan (JSCP) Nucl ear Annex. This project has been reorganized
into three activities: 1) Nuclear Prograns, 2) ClINC Forces/Security Support and 3) a new
activity--WD (Nuclear) Protection and Response. Responsive to the oversight of the

Nucl ear Weapons Council, they provide critical support to the CINCs, Services, JCS and
OSD. This project continues the realignment begun by DTRA at its inception so as to deal
with the enmerging 21° Century strategic |andscape, and is divided into the three areas as
descri bed above:

Nucl ear Prograns.

Nucl ear Weapons Surety: As tasked by the DoD Nucl ear Weapon System Safety Program
the surety prograns will provide CINCs, Services, and JCS with technical analysis,
studi es, research, and experinmental data to identify and quantify risks of plutonium
di spersal and Loss of Assured Safety (LOAS) due to accidents, fires or natural causes
during normal, peacetinme operations of the nations nuclear weapon systens. Additionally,
studies to quantify the probability of success of targeted terrorist attacks on DoD
facilities, leveraging these risk assessnment advances.

Nucl ear M ssion Managenent Plan (NMWP): As tasked by Deputy Secretary of Defense and
Director, Defense Research and Engi neering (DDR&E), and in support of national
requirenents to maintain a strategic nuclear deterrent, conduct assessnments and devel op
| ong-range pl ans, the continued devel opnment of the DoD Nucl ear M ssion Managenent Plan is
designed to provide a conprehensive, integrated DoD roadmap for the sustainnent and
viability of U S. nuclear forces, personnel, and infrastructure.

Stockpil e Sustainment: Continue to act as DDR&E s Executive Agent for Annual
Certification and Dual Revalidation and support rel ated stewardshi p and sustai nnment
activities.
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Proj ect BG — Nucl ear Operations (cont'd)

St ockpil e Operations Support: In support of national requirenents to naintain a
vi abl e nucl ear deterrent, this program provides automated tools to maintain, report, track
and highlight trends affecting the nucl ear weapon stockpile. It will provide crucial
busi ness process and information support to ensure continued sustainability and viability
of the nucl ear stockpile.

Cl NC/ Forces/ Security Support. As tasked by the JSCP and DoD Directives, these
prograns will provide CINCs, Services, JCS and DoD with focused anal yses in support of
nucl ear planning and operations and WWMD threat mtigation as they pertain to the conbat
survivability of the forces. Additionally, they provide the DoD nucl ear physical security
applied research and force-on-force (FoF) testing prograns to help insure the security of
our nuclear forces. Provides technical support and curricul um devel opnent and enhancenent
for the Defense Nucl ear Weapons School (DNW5), to include other WWD support, and other DoD
nucl ear training activities.

WWD (Nucl ear) Protection and Response. As a new activity and in direct support to
the National Mlitary Strategy, these progranms will pronote initiatives to detect the
surreptitious introduction and use of weapons of nmass destruction against the U S. and its
allies thereby protecting our citizens and critical infrastructures. Potenti al
adversaries, whether nations, terrorist groups or crimnal organizations, will be tenpted
to use asynmetric nmeans of war such as weapons of nmass destruction to counter U. S.
conventional weapon superiority. Pronoting such initiatives enhances deterrence and
proactively supports the agency's m ssion of WWD t hreat reduction.

FY 2001 Acconpli shnents
C assified Program ($97, 860K)
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Proj ect BG — Nucl ear Operations (cont'd)
Nucl ear Progranms ($13, 688K)
Nucl ear Weapon Surety Thrusts:

Conti nued the B-2 Wapon Safety System Assessnent (WSSA)

Conpl eted the WBSA for dual capable fighter aircraft in Europe.

Compl eted the C-17 Aircraft Transportation Safety Study.

Conti nued Storage Vault Blast Effects Testing and Anal ysis.

Conduct ed nodeling and testing to respond to weapon and weapon system safety
requi renents and criteria.

Compl et ed the devel opnment and continued the validation of the Storage Facility
(Li ghtni ng) Tester.

Conti nued the devel opnment and popul ati on of a weapon safety dat abase of conpl eted
assessnments, studies, and test prograns.

Began Phase Il Small Business Innovative Research (SBIR)— Automated Vul nerability
Eval uation for Risks of Terrorism (AVERT) and Isis Fire Mdeling Program

St ockpi | e Sustai nment Program Thrusts:

Conducted annual certifications, at Presidential direction, of the continued safety
and reliability of the U S. nuclear stockpile in the absence of underground
testing.

Began har noni zati on of NMW and DOE s stockpil e stewardship.

Provi ded personnel, as tasked by Assistant to the Secretary of Defense for Nuclear
and Chem cal and Biol ogi cal Defense Prograns (ATSD(NCB)), for participation on the
j oi nt DoD-DOE Dual Revalidation teans, to conduct a multi-year, in-depth
eval uation of the continued safety and reliability of specified weapons in the
nucl ear stockpil e.

Conti nued eval uation of the W80 in support of the Air Force.

Prepared an annual performance report, as directed by Presidential Decision Directive
#15(PDD), on the DoD stockpile sustai nment acconplishnments and future plans.
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Provided—technical—support—to the Nuctear Weapons—Councit—(NWE)—

Publ i shed FY 2002 Editi on of the NMWP.

Proj ect BG — Nucl ear Operations (cont'd)
St ockpil e Operations Thrusts:

Devel oped and initiated beta testing on Defense Integration and Managenment of Nucl ear
Data Services (DI AMONDS) capability package 1 which included devel opi ng and
i npl enmenting the initial Unsatisfactory Reporting System limted Joint Nucl ear
Weapon Publications access to on-line publications, and devel opnment of Mintenance
Bay nodule. In addition, conpleted the initial integration of the Special Wapons
| nf or mati on Managenent System data into DI AMONDS. Successfully linked Air Force
Product Support Center, Defense Threat Reduction Agency, and Sandia (DOE), wth
secure comuni cations to support DI AMONDS data transm ssion and access to
stockpile information, tools, and data.

Cl NC/ Forces/ Security Support (9, 799K)

Conpl et ed Phase 2 assessnent of outyear nuclear command and control requirenments for
NATQ SHAPE/ Al | i ed Command Eur ope.

Mai nt ai ned USEUCOM SHAPE Eur opean Theater Nucl ear Support Programto provide in-
t heater nucl ear and WWD support to EUCOM and NATO.

Initiated a programto fully integrate the planning processes and target data sets of
STRATCOM regi onal CINC plans and NATO nucl ear planning capability.

Provided a quality forumfor the devel opnment of assessnents of the inpact of
technol ogy on the capability of the nuclear forces and plans to sustain the U S
nucl ear deterrent policy and strategy.

Conpl eted the WWD operational analysis for CENTCOM USFK/ TRANSCOM deal ing with
chemcal threats to U S./Allied mlitary operations.

Jointly with the Counterproliferation (CP) Support and Operations Directorate,
initiated a War Plans Support Programfor the CINCs. Objective is to provide
operational analyses dealing with theater planning WVWD i ssues supporting the
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devetopnent—of —CHNC-CONOPS, —CONPEANS and—OPLANS— USFK—and—CENTCOMare focus—fort

FY 2001 program

Proj ect BG — Nucl ear Operations (cont'd)

Compl eted award of Strategic Deterrence Programto support full range of nuclear and
WWD Consequence Managenent |ssues; nuclear policy support and the assessnent of
the full range of nuclear/ WD issues for DoD conponents.

Initiated NATO Nucl ear Command and Control (C2), Quadrenni al Defense Review
Anal yti cal Support program

Conduct ed Force-on-Force exercise programfocused on U S. forces in USEUCOM USAFE
using the M ghty CGuardi an seri es.

Expand the support of the AFSPACECOM STRATCOM security anal yses of | CBM forces.

Initiate planning to support U S. Navy potential M ghty Guardi an Exerci se.

Continued to directly support the curricul um devel opnment for the Defense Nucl ear
Weapons School .

Continued to serve as the DoD Executive Agent for nuclear weapons training and
educat i on.

Conti nued to expand and enhance expertise outreach training program across DoD

WWD (Nucl ear) Protection and Response ($19, 366K)

Provided ability to accurately and quickly identify source of production of special
nucl ear material used in weapons or inprovised devices.

Facilitated rapid and reliable identification of the source of shielded nuclear
material (SNM involved in a nuclear/radiol ogi cal event/incident.

Devel oped portable, nobile, and rapidly depl oyable radi ati on detecti on and
measurenent system a portion of which will be conprised of renote sensors |inked
to central receiving/processing station via radio frequency (RF) signals.

Provi ded CI NC Techni cal Support G oups (TSG ability to enploy the system based on
intelligence cueing.
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Devetoped—andfietdpassiveandactive SNMdetection—systens where capabte—of
detection in cases where SNMis shiel ded; current detectors technol ogi es do not
performwel|l when SNMis shielded for ganma and/ or neutron em ssions.

Proj ect BG — Nucl ear Operations (cont'd)
Conduct ed applied research and devel opnent in order to enhance the capabilities of
DoD to consistently defeat |nprovised Nuclear Device (IND)/Radiol ogi cal D spersal
Device (RDD) through the use of devel oped technol ogies, tools, and techni ques.
Began devel opnent of tools and capability for rapid attribution of the source of a
nucl ear event.

FY 2002 Pl ans:
Nucl ear Progranms ($20, 346K)
Nucl ear Weapon Surety Thrusts:
Conduct nodeling and testing to respond to weapon and weapon system safety
requi renents and criteria.
Conti nue the devel opnent and popul ati on of a weapon surety database and interface to
utilize and archive conpl eted assessnents, studies, tools and test prograns.
Anal yze and quantify Nucl ear Detonation Safety Exceptions (NDSES).
Conmpl ete the B-2 Wapon System Saf ety Assessnent.
Compl ete validation and certification approval of the Storage Facility Tester.
Compl ete Storage Vault Blast Effects Testing and Anal ysis.
Conti nue Phase Il SBIR — AVERT nodel and Isis nodel.
Begi n devel opi ng desktop tool based on Storage Vault Blast Effects Testing and
Anal ysi s.
Begin Lightning Effects Testing and Analyses (Air Term nal Testing).
Begi n devel opnent of electrical system Penetration Tester.
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QJIIti 'Tuc tU SUPPUI t abIIUI IIU.I UIIVi I Ullllbllt SLEIIAl T U dUVUI Upllbllt alld allai ybl S fUl
nucl ear weapons systens (includes other NDSE anal yses).
St ockpi | e Sustai nment Program thrusts:
Conduct annual certifications, at Presidential direction, of the continued safety and
reliability of the U S. nuclear stockpile in the absence of underground testing.

Proj ect BG — Nucl ear Operations (cont'd)
Provi de personnel, as tasked by Assistant to the Secretary of Defense for Nucl ear and
Chem cal and Bi ol ogi cal Defense Prograns (ATSD(NCB)), for participation on the
j oint DoD-DOE Dual Revalidation teans, to conduct a multi-year, in-depth eval uation
of the continued safety and reliability of specified weapons in the nucl ear

st ockpi |l e.
Conti nue eval uati on of enduring stockpile weapons in support of the Air Force and
Navy.

Prepare an annual perfornmance report, as directed by PDD on the DoD stockpile
sust ai nment acconplishnments and future plans.

Conti nue technical support to the NWC

Begi n devel oping third edition of the NMW

Begi n devel opi ng and presenting tailored nucl ear weapons expertise and sust ai nment
nodul es through Qutreach 21 efforts to the War Col |l eges and warfighting units.

St ockpil e Operations thrusts:

Devel op and i npl enment DI AMONDS capability package 2 which includes additional
enhancenents to Mi ntenance Bay and Unsati sfactory Reporting System nodul es as
well as field additional integrated nodul es based upon user priorities and
f eedback while continuing to enhance fielded nodules. In addition, identify
addi tional functionality and opportunity to integrate weapon tracking systens and
stockpi | e managenent functions. Link partial CONUS nucl ear storage sites and
addi ti onal organi zations with secure comruni cations to support DI AMONDS dat a
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transnssion—and—access to stockpirteinformation,—toots,—and data—communications

to support DI AMONDS data transm ssion and access to stockpile tools and data.
Cl NC/ For ces/ Security Support ($8, 506K)
Mai nt ai n USEUCOM SHAPE Eur opean Theater Nucl ear Support Programto provide in-theater
nucl ear and WVWD support to EUCOM and NATO
Jointly with the CP Directorate, continue the War Pl ans Support Program for the
CINCs. Objective is to provide operational analyses dealing with theater WD
pl anni ng i ssues supporting the devel opnent of CI NC CONOPS, CONPLANS and OPLANS.

Proj ect BG — Nucl ear Operations (cont'd)

Conti nue support to STRATCOM and regional CINCs with specific nuclear and WVD t hr eat
anal yses in support of SIOP preparation, devel opnent of integrated effects nodels,
direct planning support to regional CINCs, and specified applications for the
Det errence Framework anal ytic structure.

Continue to execute the Strategic Deterrence Programto support full range of nuclear
and WWD Consequence Managenent |ssues, provide nuclear policy support and the
assessnment of the full range of nuclear/WD issues for DoD conponents.

Compl ete targeting programto fully integrate the planning processes and target data
set of STRATCOM regional CINC plans and NATO nucl ear planning capability.

Conduct Force-on-Force exercise programfocused on U S. forces in USEUCOM USAFE usi ng
the M ghty CGuardi an seri es.

Conpl et e support of the AFSPACECOM STRATCOM security anal yses of | CBM forces.

Plan to support U S. Navy potential M ghty CGuardi an Exerci se.

Initiate new programto exam ne and eval uate the future inpacts of technol ogy on
political/mlitary/econom cal trends-focused on WWDY Consequence Managenent
(CM/ Nucl ear proliferation.

Compl ete NATO Nucl ear C2, Quadrenni al Defense Revi ew Anal ytical Support program

Continue to directly support the curricul umdevel opnent for the Defense Nucl ear
Weapons School .
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Continueto serve as the DobDExecutive Agent—for nuctear—weapons—trainingand
educati on.

Begi n devel opnent of a conprehensi ve WWD Trai ni ng program
Conti nue to expand and enhance expertise outreach training program across DoD.
WWD (Nucl ear) Protection and Response ($17,417K)

Devel op portable, nobile, and rapidly depl oyable radiati on detection and tracking
system a portion of which will be conprised of renote sensors |linked to central
recei ving/ processing station via RF signals. Continue effort and begin integration
of detection arrays with conmuni cati on and anal ytical software. Expand upon
nmobi | e prototype, and continue software devel opnment toward future depl oynent of

Proj ect BG — Nucl ear Operations (cont'd)

three attended or unattended variants, including nobile, maritinme, and stationary or
portal.

Provi de CI NC Techni cal Support Goups (TSG ability to enploy the system based on
intelligence cueing. Continue effort and expand to varied geographic and
operational environnments to evaluate operability.

Devel op and field passive and active SNM detection systens capable of detection in
cases where SNM i s shielded; current detector technol ogies do not performwell
when SNMis shielded for gamma and/ or neutron em ssions. Continue effort by
funding scientific review panel and technical support to review studies and
proposals to determ ne prom sing track for detail ed research

Produce t hrough devel opnent and adaptive engi neering detection equi pnent capabl e of
rapi d and standoff detection of radioactive materials across a broad spectrum of
operational environnments including uncertain and hostile. Develop equi pment that
wi thout significant degradation is waterproof, shockproof, and resistant to
extrenme conditions and sustained enploynent. Develop |ighter weight and smaller
detector systens for nore diverse field enploynent.

| ntegrate through new concept design or adaptive engineering nultiple detection
sensor systens to facilitate standoff operator detection of radioactive materi al
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and—passive or—active trigger;, atarm destruct,—or detection devices targeting the
oper at or.

Est abl i sh admi nistrative support structure to support technical reporting and
docunent production of R&D devel opnent efforts. Reporting program nust have broad
enough scope to permt publication at classified and unclassified |levels, and
permt literature review and exploration of existing technologies to elimnate
duplicating or redundant efforts, and exploit dual or nultiple-use technol ogies.

Conduct operational analysis of comrercial, vendor, "off-the-shelf", |aboratory-
produced concept design, or theoretical radiation detection devices in order to
determne relative efficiencies, capabilities, and technol ogies to further enhance

Proj ect BG — Nucl ear Operations (cont'd)
the ability to devel op, procure, and enploy reliable and current technol ogies for
radi oactive material detection.
Enhance tools and capability for rapid attribution of the source of a nuclear event.

FY 2003 Pl ans
Fundi ng and activities realigned to Project BGin PE 0602717BR and Project BGin PE
0602716BR
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Project BH — System Survivability — These prograns directly reflect the National Mlitary
Strategy, support the provisions of Joint Vision 2020, and are directed by the JCS in the

Joint Strategic Capabilities Plan (Nucl ear Annex).

Current and future warfighters and

weapon systens, including the associated Command, Control, Comrunications, Conputers,
Intelligence, Surveillance and Reconnai ssance (C41SR), m ssil e defense and support

syst ens/ equi pnent, nust be able to survive and operate effectively through a spectrum of
hostil e environnments. Planned efforts enphasi ze the devel opnent and denonstrati on of

i nnovative and cost-effective technologies to sustain the functional survivability of U S
and Allied Forces and systens when confronted with threats from advanced conventi onal
weapons, special weapons and limted nuclear attack. This project constitutes the DoD s
resi dent science and technol ogy expertise in nuclear and related survivability matters.

It devel ops and denonstrates affordabl e strategi es and hardeni ng technol ogies for U S.
systens; transfers the technical products to acquisition programoffices; conducts
conponent, subsystem system and end-to-end performance tests and assessnents as requested
by the Services and CI NCs; and provides support to the Ofice of the Secretary of Defense
on technical and policy matters that relate to the acquisition of survivable systens and

strategi c system sustai nnent.

Project BHis divided into the five business areas descri bed bel ow. Radiation
Har dened M croel ectronics, Simulator Technol ogy, Operability Assessnents, Bal anced
El ect romagneti ¢ Hardeni ng, and Human Ri sk and Technol ogy.

FY 2002 reflects an addition of $17M which resulted fromthe Secretary of Defense
strategic review that stressed the inportance of devel oping technol ogical solutions to
critical defense problens including ensuring the availability of radiation hardened

mcrocircuits for survivable mlitary systens,

enabling the survivability of critical

nucl ear command and control networks and support for the devel opnent of an affordably

survi vabl e national m ssil e defense.
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Proj ect BH — System Survivability (cont'd)

Radi ati on Hardened M croel ectronics. Responds to DoD space and missile system

requi renents for hardened m croel ectroni cs and photonics technology to support m ssion
needs. The non-

avai lability of this technol ogy woul d adversely inpact system survivability, performnce,
wei ght and cost. The programinvol ves the devel opnent and denonstration of technology to
support the fabrication of radiation-hardened m croel ectronics and photonics for DoD

m ssi ons through private sector and governnent organi zations. This is achieved through
t he devel opnent and denonstration of enabling technol ogies to ensure the conti nued

avai lability of special materials and radi ati on-hardened m croel ectronics and photonic
devi ces.

Si mul ator Technol ogy. This programis being revised to respond to the Defense Science
Board Task Force on Nuclear Effects Sinmulation that recormmended that DTRA pursue

devel opi ng sone of the capability lost wwth the noratorium on underground testing. Since
the underground testing (UGI) noratorium sinulators have provided the only remaining
experinmental test bed for the devel opnment and validation of radiation-hardened DoD
systens. The intensity and fidelity of these sinulators do not natch that of the UGT
testbed, but, through this program the agency devel ops, provides and nai ntai ns uni que DoD
radi ation test facilities and enabling technol ogies that are used by the Defense Agenci es,
the Services and other federal departnments (such as DOE) to evaluate the inpact of hostile
environments on mlitary systens that support mssions in the air, on land, at sea, or in
space. The program al so devel ops technologies to inprove the intensity, fidelity,
reliability, reproducibility, and cost effectiveness of existing and future sinulators

(i ncluding radiati on sources, power flow and conditioning conponents, energy storage,

di agnostics, instrunentation, other test support equipnment, debris shields, and nuneri cal
nodel s and conputer codes for radiation sources and pul sed power conponents and test

beds); devel ops concepts, plans, and risk reduction strategies for affordabl e next-generation
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radiation—sinutators wth—substantiatty i nproved—intensity and fidetity,—support

i nprovenents to the two existing test centers, one at Maxwell Physics International (MI)
in San Leandro, California, and one at the Arnold Engi neering

Proj ect BH — System Survivability (cont'd)
Devel opnment Center (AEDC) in Tullahoma, Tennessee; and installs and characterizes upgrades
to the new Decade x-ray sinulator and to existing radiation sinulators at Ml

Assessnents and Protection Technology. Directly responds to warfighter and acquisition
program survivability needs by providing solutions, including devel opnent of affordable

t echnol ogi es and net hodol ogi es for systemlevel and fam |y-of-system|evel assessnents,
systens hardening, and testing of the effects of nuclear weapons. |ncludes devel opnent and
denonstration of cost-effective systemdesign and test qualification techniques to produce
har dware that can be tested wi thout the need for underground nucl ear tests. Provides

test abl e system desi gn protocols and nodeling and sinulation (M&S) tools for system
designers and users of nuclear effects sinmulators.

Bal anced El ectromagneti ¢ Hardeni ng. Provides the necessary science and technol ogy to
ensure protection and survival of mlitary battlefield and civilian infrastructure

el ectronic systens against nultiple electromagnetic (EM environnents, including nuclear

el ectromagnetic pul se (EMP), high power m crowaves (HPM, as well as WWD threats. Designs
and devel ops innovative, |ow cost, bal anced EM protection and test technol ogies for weapon
systens; C3; and supporting infrastructure systens to the CINCs, Services and ot her DoD
agencies. Includes devel opnent of high-power el ectromagnetic source technol ogy for

war fi ghting applications and hardeni ng technol ogies for energing radio frequency (RF)

t hreats.

Human Ri sk and Technol ogy. Applies |essons |earned fromthe Nuclear Test Personnel Review
Program (O&M funded) to allow warfighters and peacekeepers to quantify/mtigate the risk
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rn—post=Cotd=War—settings (e, tinrted
radi ol ogi cal di spersal weapons, and ot her
nmeasur ement and dosinetry systens to support

nuctear—exchanges, terrorist—actions,
radi ation risk scenarios) by developing field
mlitary radiol ogical guidelines for the protection

of human resources. This provides direct support to warfighters by predicting and quantifying

t he operational inpact of nuclear, biological

and chem cal (NBC) and conventional battlefield

Proj ect BH — System Survivability (cont'd)

sol dier effectiveness on NBC battlefields; providing performance and cost analysis to
support the Defense Acquisition Board; and joint efforts with system programoffices to
apply the Agency’'s expertise and technol ogies to specific Service applications.

FY 2001 Acconpli shnents

Radi ati on Hardened M croel ectronics ($19, 902K)
Denonstrated prototype radiati on hardened nenory circuits capable of storing one
million bits of information and retaining the information in the absence of power.

Compl eted the qualification, for space
circuits capable of storing four ml
Denonstrated technol ogy to support the

applications, of radiation hardened nenory
[ion bits of information.
devel opnent of a radiation hardened processor

circuit capable of providing at least 100 mllion instructions-per-second operation.

Denonstrat ed advanced technol ogy to support the devel opnent of radiation hardened
circuits capabl e of processing both analog and digital information.

Denonstrated a radi ati on hardened 24 million (4 mllion gates) transistor circuit array
to support satellite and m ssile onboard data processi ng needs.

Test ed and eval uated conbi ned el ectrical and optical technol ogy for w deband data

processi ng applications.

Denonstrated Singl e-Event-Transient (SET) mtigation nethods for very deep subm cron

m croel ectronics.
Si mul at or Technol ogy ($14, 173K)
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Operated—and—inproved BTRAs radiation—sinutators—to support nuctear weaponseffects

testing requirenents.

Conti nued user data acquisition system (UDAS) upgrade, integration and certification at
t he Decade Radi ation Test Facility.

Repl aced obsol ete instrunentation at the Decade Radi ati on Test Facility.

Compl et ed hardware nodifications to the Decade Quad for the cold x-ray node at AEDC.

Denonstrated high-fidelity (>5 keV) cold x-ray source for advanced radiation sinulators
using a high-energy test facility ("Z") at Sandia National Laboratories.

Project BH — System Survivability (cont'd)

Denonstrated a | arge-area (>700cnf) debris shield systemfor application to cold x-ray
testing on the Decade Quad.

Initiated the depl oynment of a nonolithic plasnma-opening switch on the Decade Quad.

Conti nued the devel opnment of technology to dramatically inprove the capability of non-
nucl ear x-ray test facilities.

Conti nued the devel opnent of inproved-efficiency, |ong-inplosion, cold x-ray sources in
support of Decade and future x-ray simulators.

Began devel opnent of radiation magnetohydrodynam ¢ nodel i ng and sinul ation tool for use
in cold x-ray source devel opnent.

Conti nued devel opnment of pul sed power conponents for faster sinulators.

Assessnments and Protection Technol ogy ($6, 667K)

Continued to nodify the Electronic Battle Book (EBB) database to include nultiple |ink
assessnent due to nucl ear weapons detonation for USSPACECOM exerci ses and
assessnents.

Completed Mlitary Strategic and Tactical Relay (MLSTAR) transition operability
assessnent .

Devel oped nucl ear environnment software nodul es for integration wth Hardware-in-the-
Loop (HWL) facilities.
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Conductedtesting of Earty Warning Radars (EWRs) i n—support—of National—Mssite Defense

(NMVD) program upgrades. Devel oped radar disturbance nmitigation techni ques for NVD
ground- based radar (GBR) and Upgraded EWRs ( UEWRSs).
Provided infrared (I R) scene testing of National Mssile Defense/ Theater Mssile
Def ense (NMD/ TMD) sensors.
Supported IR and comruni cations testing of Space-Based Infrared Satellite (SBIRS).
Cont i nued comruni cati on/ radar atnospheric effects participation in
oper ational /warfighting exerci ses.
Conpl et ed devel opnent of an advanced IR scene generator.
Conti nued devel oprment of the W deband Channel Sinul ator.
Conti nued devel opnent of flexible network assessnment tool for anal yzing various nucl ear
weapons effects on system performance.

Proj ect BH — System Survivability (cont'd)
Compl eted the devel opnent of thermal structure response (TSR) test nethodol ogy for
application to weapon systens operating in nuclear environnents.
Began devel opnent of a Commercial - f-The-Shelf (COTS) operability and survivability
protocol for designing and testing systens containing COIS parts.
| nproved and refined testable hardware tool kit delivered to program offices and
government contractors in FYOO.
Bal anced El ect romagneti ¢ Hardeni ng ($6, 106K)
Devel oped a unified EM environnmental effects protection design tool.
Conducted integrated EMP and H gh Power M crowave (HPM test nethods study.
Conduct ed case study on EMeffects on civilian infrastructures supporting key DoD
m ssi ons.
Performed Hi gh Altitude EMP (HEMP) test of the National Mlitary Comand Center.
Conti nued M ssion Degradation Analysis (M DAS) case study on civilian infrastructure.
conput ers agai nst RF threats.
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CUanctcd oan arrangenent wth—service partner—on high powet ncrowave source

nodi fi cati on.

Lead a joint working group of Navy and Air Force representatives to investigate the
phenonenol ogy of HPM effects on electronic circuits and how they can be better
pr ot ect ed.

Compl eted EM I nfrastructure 2010 (EM I NFRA 2010, Case Study 1) and delivered an RF
nodel to determne the RF fields within a structure/buil ding.

Human Ri sk and Technol ogy ($783K)

Conti nued devel opnment and eval uation of radiation protection standards and ri sk
nmeasures applicable to personnel/equiprment for U S. Arnmed Forces, NATO and The
Techni cal Cooperation Program (TTCP) review.

| npl enented "l essons | earned” fromthe Nucl ear Test Personnel Review, the Radiation
Experiments Command Center, field exercises and experinents to personnel dosinetry,
spectronetry operational dose recording and mlitary standardi zed procedures.

Project BH — System Survivability (cont'd)

Adapt ed/ devel oped operational radiol ogical nmeasurenent and spectrographic systens to
unmanned aerial vehicle (UAV) platforns.

Eval uated a conceptual biological dosinmetry capability during a field exercise.

| nvesti gat ed new net hods/ agents for decontam nating m ssion-essential equipnment that is
radi ol ogi cally contam nated above mlitary guidelines.

Facilitated the adaptation and integration of human response and behavi or al
representations into the appropriate agency and outsi de agency prograns.

FY 2002 Pl ans

Radi ati on Hardened M croel ectronics ($39, 801K)
Denonstrate prototype radi ati on hardened 4M Gate Array.
Denonstrate prototype enbedded non-vol atile nenory.
Denonstrate 16M nmulti-chip nodul e static random access nenory.
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Devetop—anddenonstrate theinitiat—technotogy base to support—the denonstration—of
radi ati on hardened very deep subm cron mcroelectronics integrated circuits as part
of the USD(AT&L) accel erated radi ati on hardened M croel ectroni cs Technol ogy Roadnap.

Denonstrate radiati on hardened 0.25-m cron conpl enmentary netal oxide
sem conductor/silicon-on-insulator technology for |ow power nicroel ectronics.

Denonstrate functional, integrated electronic design automation for deep subm cron
t echnol ogi es.

Initiate the process devel opnent of a radiation-hardened cryogenic readout circuit.

Si mul at or Technol ogy ($17, 238K)

Support custoner test requirenents at DIRA test facilities.

Denonstrate a hot brensstrahlung radi ati on source on Decade Quad with the nonolithic
pl asma- openi ng swit ch.

Conti nue devel opnent of cold x-ray sources for Decade and other simulators, leading to
factor-of -two i nprovenent in yield.

Begin to devel op diagnostics for user test support and for source devel opnent.

Conti nue radi ati on magnet ohydr odynam ¢ nodel i ng and si nmul ati on.

Proj ect BH — System Survivability (cont'd)
Assessments and Protection Technol ogy ($8,501K)

Continue to nodify the Electronic Battle Book (EBB) database to include multiple Iink
assessnment due to nucl ear weapons detonation for USSPACECOM exerci ses and
assessnents.

Conti nue NVD requirenents devel opnent support for version ClL of the NVD initial
capability.

Conti nue Navy Theater Wde (NTW requirenents devel opnent support.

Compl et e devel opnent of flexible network assessnent tool for analyzing various nucl ear
weapons effects on system performance.

Initiate USSPACECOM operability assessnment of tactical warning/attack assessnent
(TW AA) system considering inpacts of future NVD systemintegration

Compl et e devel opnent of the Wdeband Channel Sinul ator.
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AAV 1\

Support—NvDhardware=in=the=toop (HA L) testing:

Start devel opnent of a Visible Display Sinulator to support Spaced Based I nfra-Red
Systens (SBIRS) Low testing and other future custoners.

Support NVD In-Flight Information Control System (IFICS) testing.

Devel op nucl ear environnment software nodules for integration with HWL facilities.

Conduct testing of EWRs in support of NVD program upgrades. Devel op radar disturbance
mtigation techniques for NVD GBR and EWRs.

Provide IR scene testing of NV TMD (Theater M ssile Defense) sensors.

Support IR and comruni cations testing of Space-Based Infrared Satellite (SBIRS).

Conti nue conmuni cati on/radar atnospheric effects participation in operational/
war fi ghti ng exercises through operational assessnents.

Conpl et e devel opnent of subsystem controller mcrocircuitry for fast circumention and
recovery (C&R) after radiation exposure.

Del i ver Testabl e Hardware Tool kit Version 2.0

Begi n devel opnent of a thernostructural response (TSR) toolkit.

Apply subsystem controller mcrocircuitry for fast circunvention and recovery after
radi ati on exposure to G obal Positioning Systemrecovery.

Proj ect BH — System Survivability (cont'd)
Conti nue devel opnent of a COTS operability and survivability protocol for designing and
testing systens containing COIS parts.
Bal anced El ectromagneti ¢ Hardeni ng ($7, 834K)
Devel op M DAS interimsoftware prototype for extracting and applying infrastructure
data fromto existing infrastructure databases.
Develop RF Circuit Protection Phenonenol ogy theory to predict the effect of
transforned, coupled signals to circuits as well as devel op theoretical approaches to
harden circuit conponents.
Compl ete HEMP assessnent and verification test of National MIlitary Command Center.
Devel op integrated EM protection neasures/technol ogies for battlefield systens.
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PerformHEMPassessnent—andtest—for—theyenne Muntarn—Conptex—(CMS)—and—USSTRATCOM

Cent er Conmmand.

Updat e M LI TARY- HANDBOOK- 423, HEMP Protection for Fixed and Transportable G ound Base
C4l Facilities.

I ntegrate the substrate protection technology in to existing COTS/ Non Devel opnent a
Itemrs (NDI) and M LSPEC equi prent and prove its effectiveness in protecting sensitive
receivers frompowerful RF attacks.

| nvestigate the use of upper mcrowave or mllinmeter wave reginmes for
upset/interference with el ectronics.

Human Ri sk and Technol ogy ($1, 029K)

Conti nue devel opnent and eval uation of radiation protection standards and risk nmeasures
appl i cabl e to personnel/equi pnent for US Arnmed Forces, NATO and The Techni ca
Cooperation Program (TTCP) revi ew.

Deliver initial UAV-based radiol ogi cal neasurenent package.

Del i ver a standardi zation agreenent for operational dosinetry recording to the
Techni cal Cooperation Programto ensure dosinetry standards are consistent anong
participating countries.

Conduct a radi ol ogi cal decontam nati on exerci se.

Project BH — System Survivability (cont'd)
Facilitate the adaptation and integration of human response and behavi oral
representations into appropriate agency and outsi de agency prograns.

FY 2003 Pl ans
Fundi ng and activities realigned to Project BH in PE 0602717BR

C. O her Program Funding Sunmary: N A
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D. Execution (Entities receiving 10% or nore of total funding available in the PE/FNC. ):

Labs/ Centers-N A
Uni versities-N A
FFRDCs- N/ A
Contractors-N A
O her-N A
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